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(54) INK JET RECORDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformalize the characteristics of ink 
drops among plural nozzle opening arrays. 

SOLUTION: An impedance changing means 22 is connected between a 
piezoelectric vibration unit 8 and a drive signal generating means 21 , and 
impedance is adjusted in accordance with the characteristics of the 
discharge of the ink drops from a nozzle opening of each array. 
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CLAIMS 



[Claim(s)] 

[Claim 1] To seriate the train of said pressure generating room where two or more arrangement of the pressure 
generating room which is open for free passage to the nozzle orifice which carries out the regurgitation of the ink 
droplet, and pressurizes ink with a pressurization means was carried out Two or more preparations, The recording 
head equipped with the pressurization unit which consists of said two or more pressurization means to pressurize 
said each seriate pressure generating room, In the ink jet recording device equipped with a drive signal generation 
means to supply a driving signal to each of said pressurization unit through a signal supply way The ink jet 
recording device which adjusts the impedance between said drive signal generation means and said pressurization 
units so that an impedance modification means may be connected to the signal supply way linked to said each 
pressurization unit and the regurgitation property of the ink droplet from the nozzle orifice of each of said train 
may become fixed. 

[Claim 2] To seriate the train of said pressure generating room where two or more arrangement of the pressure 
generating room which is open for free passage to the nozzle orifice which carries out the regurgitation of the ink 
droplet, and pressurizes ink with a pressurization means was carried out Two or more preparations, The recording 
head equipped with the pressurization unit which consists of said two or more pressurization means to pressurize 
said each seriate pressure generating room, In the ink jet recording device equipped with a drive signal generation 
means to supply a driving signal to each of said pressurization unit through a signal supply way An impedance 
modification means is connected to the signal supply way linked to said each pressurization unit The ink jet 
recording device which adjusts the impedance between said drive signal generation means and said pressurization 
units corresponding to print data so that the regurgitation property of the ink droplet from the nozzle orifice of 
each of said train may become fixed. 

[Claim 3] To seriate the train of said pressure generating room where two or more arrangement of the pressure 
generating room which is open for free passage to the nozzle orifice which carries out the regurgitation of the ink 
droplet, and pressurizes ink with a pressurization means was carried out Two or more preparations, The recording 
head equipped with the pressurization unit which consists of said two or more pressurization means to. pressurize 
said each seriate pressure generating room, In the ink jet recording device equipped with a drive signal generation 
means to supply two or more kinds of driving signals corresponding to a print mode to each of said pressurization 
unit through a signal supply way An impedance modification means is connected to the signal supply way linked to 
said each pressurization unit. The ink jet recording device which adjusts the impedance between said drive signal 
generation means and said pressurization units corresponding to the class of said driving signal so that the 
regurgitation property of the ink droplet from the nozzle orifice of each of said train may become fixed. 
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"[.Detailed Description of the invention] 

F0Q011 , • ' , 

[The field of the technique in which invention belongs] This invention relates t^th^Hve~techhique of the ™ == 

recording device equipped with the ink jet recording head which a pressure generating room is pressurized 

[ recording head ] with a pressure generating means, and makes an ink droplet breathe out from a nozzle orifice. 

[0002] 

[Description of the Prior Art] The ink jet recording head which constitutes an ink jet recording apparatus consists 
of a pressure generating means and a passage unit which pressurizes with a pressurization means and carries out 
the regurgitation as an ink droplet from a nozzle orifice, receiving supply of ink from the exterior. In order to make 
the purpose which aims at improvement in print density, and an ink droplet different again for color printing 
breathe out independently, two or more successive installation **** configuration of such a recording head is 
carried out in the nozzle orifice train which consists of two or more nozzle orifices. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although the same expulsion-of-an-ink-droplet property of 
ink of the nozzle orifice of a nozzle orifice train, for example, the amount, and a flying speed can be homogenized 
comparatively easily by management of a production process, the amount of ink of the ink droplet from two or 
more nozzle orifice trains and a flying speed have the problem that it is influenced of the class of ink, dispersion 
of the property of the pressurization means for every nozzle train, etc., and dispersion arises. The place which 
this invention is made in view of such a problem, and is made into the purpose is homogenizing the regurgitation 
property of the ink droplet between two or more nozzle orifice trains, and offering the ink jet recording device in 
which printing by the high quality of printed character is possible. 
[0004] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. To seriate the train of 
said pressure generating room where two or more arrangement of the pressure generating room which is open for 
free passage to the nozzle orifice which carries out the regurgitation of the ink droplet, and pressurizes ink with a 
pressurization means was carried out Two or more preparations, The recording head equipped with the 
pressurization unit which consists of said two or more pressurization means to pressurize said each seriate 
pressure generating room, In the ink jet recording device equipped with a drive signal generation means to supply 
a driving signal to each of said pressurization unit through a signal supply way An impedance modification means 
is connected to the signal supply way linked to said each pressurization unit, and the impedance between said 
drive signal generation means and said pressurization units was adjusted so that the regurgitation property of the 
ink droplet from the nozzle orifice of each of said train might become fixed. 
[0005] 

. [Function] Dispersion in the regurgitation property of the jnk droplet between each . nozzle train resulting from the 
structure of the recording head itself is amended by driving force change of the pressurization means by the 
impedance of a signal supply way. 
[0006] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this invention, it explains 
below. Drawing 1 and 2 are what shows one example of the recording head used for the ink jet recording device of 
this invention. The passage unit 1 The nozzle orifice train by which two or more drilling of the nozzle orifice 2 was 
carried out at constant pitch The double sequence-ofHiumbers ****** nozzle plate 3, The laminating of the 
passage formation substrate 7 equipped with the pressure generating room 4 which is open for free passage to a 
nozzle orifice 2, and the reservoir 6 which supplies ink to this through the ink feed hopper 5, and the elastic plate 
10 to which expand and the volume of the pressure generating room 4 is made to reduce is carried out to one, 
and it is constituted. 

[0007] The piezo-electric oscillating unit 8 is made in agreement with the array pitch of the pressure generating 
room 4, as shown in drawing 3 , fixes the piezoelectric transducer 9 in longitudinal-oscillation mode to the fixed 
substrate 10, is constituted, and it is making a pressurization means to pressurize the ink of the pressure 
generating room of each train. After connecting with the flexible cable 1 1 which transmits the driving signal from 
the outside, only the number of nozzle orifice trains is held in the hold room 1 2, and each piezoelectric transducer 
9 is being fixed so that it may correspond to each nozzle orifice train. As the flexible cable 1 1 was shown in 
drawing 4 , the semiconductor integrated circuit 15 which accumulated the transfer gate 14 which impresses a 
driving signal to each piezoelectric transducer 9 alternatively is mounted in the aperture 1 3 formed in the fixed 
substrate 10 and the field which counters. 
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n i a l e lig j s J^ c ^ an< ^ ^ e passage unit 1 in serts the frame 18 which serves as shielding material to a nozzle plate 
side, and is constituted by the recording head. 

[0009] Drawing 5 is what takes an example to the recording head [ equipped with two piezo-electric oscillating 
units 8 and 8 ] same as the above, and shows one example of the drive circuit. The regurgitation control means 
20 which receives the input of a printing signal from external devices, such as a host Corresponding to printing 
timing, a signal is outputted to the common drive signal generation means 21 and the driving signal impression 
means 24 established for every piezo-electric oscillating unit. It is made to flow through the transfer gate 1 4 of 
the piezoelectric transducer 9 which should make an ink droplet breathe out alternatively, and it is constituted so 
that the signal of the drive signal generation means 21 may be impressed to a piezoelectric transducer 9 through 
the impedance modification means 22. 

[0010] The drive signal generation means 21 is constituted by the 1st signal ** which shrinks a piezoelectric 
transducer 9 fundamentally, the 2nd signal ** which carries out fixed time amount maintenance of the contraction 
condition, and the 3rd signal ** which expands the piezoelectric transducer 9 in a contraction condition as shown 
in drawing 6 (b). In addition, in this example, hold section ** to which the 3rd signal ** carries out predetermined 
time maintenance of the fixed potential in the middle is prepared. 

[001 1] The impedance modification means 22 connects the component of a resistance element R, the reactance 
coil L, and Capacitor C to the switch 40 by which an on-off control is carried out with the signal of the impedance 
selection means 23, as shown in drawing 7 , and it is constituted so that the impedance of a signal-transmission 
way can be changed by actuation of a switch 40. 

[0012] In the inspection before factory shipments, a driving signal is supplied to the piezo-electric oscillating units 
8 and 8 of each nozzle orifice train from the drive signal generation means 21, and dispersion in the flying speed 
of the ink droplet of each nozzle orifice train is inspected. The proper reactive element L of the impedance 
modification means 22, for example, a reactance coil, is made to infix in a signal supply way with the impedance 
selection means 23 to the piezo-electric oscillating unit of the nozzle orifice train which is breathing out the ink 
droplet with a slow flying speed as a result of inspection, this — a reactance — a coil — L — a piezoelectric 
transducer — nine — **** — drawing 6 — (b) — seeing — having — as — the — one — a signal — ** — 
termination — the — three — a signal — ** — termination — respectively — overshoot — being generated — 
always — delta — H — one — delta — H — two — only — the potential difference — being big — the — one - 
- a signal — ** — ' — the — three — a signal — ** — ' — impressing — having — ******** — a pressure — 
generating — a room — four — always — strong — pressurizing — having — the rate of the ink droplet of the 
nozzle orifice train concerned — going up . 

[0013] moreover — opposite — an ink droplet — a flying speed — being high — a nozzle orifice — a train — 
piezo-electricity — vibration — a unit — eight —.receiving:— an impedance — selection.— a means ,— 23 — a 
switch — S — two — ON — **. — carrying out — a signal — supply — a way — resistance — R — infixing — 
making — a driving signal — drawing 6 (Ha) — having been shown — as — decreasing — having made — the — 
one — a signal — ** — " — the — three — a signal — ** — " — impressing — having — a sake — the rate 
of the ink droplet of the nozzle orifice train concerned — falling — . . 

[0014] Drawing 8 (b) and (b), respectively The relation between the capacity of the capacitor C as a reactive 
element, and the rate rate of change of an ink droplet, And an example of the relation between the resistance of 
Resistance R and the rate rate of change of an ink droplet is shown as an attenuation component, and so that 
clearly also from these diagrams According to the cross talk property of a recording head, according to the value 
of Capacitor C, and the easy activity of adjusting the value of Resistor R again according to an above-mentioned 
inspection result, the amount of ink and rate of an ink droplet between nozzle orifice trains can be corrected to 
default value, and it can print by the high quality of printed character. Moreover, in an above-mentioned example, 
although a switch 40 is made to build in the impedance modification means 20 and he is trying for the change of a 
switch 40 to adjust an impedance, even if it is made to mount the impedance component of the optimal value 
according to the result in an inspection process, it is clear to do the same operation so. 

[0015] by the way, the mutual inductance by the current which flows to the electric conduction pattern which is 
the signal supply way densely formed in the flexible cable 1 1 when the nozzle orifice which carries out the 
regurgitation of the ink droplet to coincidence in the same train is changed sharply, even if it is in two or more 
nozzle orifices belonging to the same nozzle orifice train — moreover, as the flight characteristic of the. ink 
droplet from the nozzle orifice of the nozzle orifice train concerned showed drawing 9 by the deflection of the 
passage unit 1 etc., it changes according to the number of ink droplets. 
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selection means 23 as sho wn in drawings end making the burden of each nozzle orifice train judge by the . < 
regurgitation control means 20, if the impedance selection means 23 adjusts' thVimpedance oTTsigrfal' supplyway, 
the concentration fall of the specific color in color printing can be prevented. .- • « . ■ i «. 

[001 7] Moreover, when making an image into a background and printing text data, the amount of ink of the ink 
droplet which prints image data is held down to about [ fewer than the amount of ink of the ink droplet which 
prints text data ] 5 pico I., and is printed in the low photograph quality of a granular feeling. In order to make a 
slight quantity of such an ink droplet breathe out as shown in drawing 9 , the 2nd signal **, i.e., the short driving 
signal of the hold time, is impressed to a piezoelectric transducer 9. 

[0018] However, since this signal has the hold time as short as 2microS and it receives big effect in the current 
value which flows to the electric conduction pattern which is the signal supply way densely formed in the flexible 
cable 1 1 , if a different impedance component from the case where the driving signal ( drawing 6 (**)) which makes 
an ink droplet with comparatively many amounts of ink which print a text print etc. breathe out is impressed is 
chosen with the impedance selection means 23, it can prevent deterioration of a quality of printed character. 
[0019] In addition, in an above-mentioned example, although he is trying to change the class of reactance 
according to the number of the nozzle orifices which carry out the regurgitation of the ink droplet to coincidence, 
even if it connects two or more resistance elements or two or more reactive elements to a signal path through a 
switch, respectively as shown in drawing 1 1 , and it changes the number of connection with a switch, it is clear to 
do the same operation so: . 
[0020] Moreover, in an above-mentioned example, since it has effect to a flying speed with big ink weight, even if 
it adjusts an impedance according to the weight of an ink droplet, it is clear, although dispersion in the flying 
speed of an ink droplet is inspected and he is trying to adjust an impedance to do the same operation so. 
[0021] Moreover, in an above-mentioned example, although it is effective in especially the recording head that 
used the piezoelectric transducer in the longitudinal-oscillation mode in which a pressure strong at the time of 
the ink regurgitation acts, even if it applies to the recording head which bends and uses displacement vibrator, it 
is clear to do the same operation so. Moreover, ink is made to evaporate with heat, and the same operation is 
done so even if it applies, when driving the bubble jet (trademark) type recording head which makes an ink droplet 
bre.athe out by the steamy pressure with the driving signal which carries out steep change. 
[0022] 

[Effect of the Invention] As explained above, in this invention, are open for free passage to the nozzle orifice 
which carries out the regurgitation of the ink droplet. And the recording head equipped with the pressurization 
unit to which the pressure generating room which pressurizes ink with a pressurization means becomes seriate 
from two or more pressurization means to pressurize two or more preparations and each seriate pressure (. 
- generating.room, about the train of the. pressure generating room by .which two or more arrangement, was carried 
out, In the ink jet recording device equipped with a drive signal generation means to supply a driving signal to each 
of a pressurization unit through a signal supply way An impedance modification means is connected to the signal 
supply way linked to each pressurization unit. Since the impedance between a drive signal generation means and a 
pressurization unit was adjusted so that the regurgitation property of the ink droplet from the nozzle orifice of 
each train might become fixed The expulsion-of-an-ink-droplet property of the whole recording head can be 
equalized by easy actuation of changing the impedance of a signal supply way for dispersion in the regurgitation 
property of the ink droplet between each nozzle train resulting from the structure of the recording head itself. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the assembly perspective view showing one example of the recording head of this invention. 
[Drawing 2] It is drawing showing the cross-section structure of a recording head same as the above about one 
piezo-electric oscillating unit. 

[Drawing 3] It is drawing showing one example of a vibrator unit. 

[Drawing 4] It is drawing showing the condition of having connected the flexible ceble to the trembler unit. 
[Drawing 5] It is the block diagram showing one example of the driving means which drives a recording head same 
as the above. 

[Drawing 6] drawing (**) or (Ha) it is the wave form chart showing the driving signal from a drive signal generation 
means, and the signal impressed to a piezo-electric oscillating component via an impedance modification means, 
respectively. 

[Drawing 7] It is drawing showing one example of an impedance modification means to constitute a driving means 
same as the above. 

[Drawing 8] Drawing (b) and (b) are the diagrams showing the rate of change of the flying speed of the ink droplet 
at the time of inserting the capacity as a reactive element, and resistance in a transmission route, respectively. 
[Drawing 9] It is the diagram showing the relation of the number of ink droplets and the rate of an ink droplet 
which carry out the regurgitation to the coincidence of the recording head itself. 
[Drawing 1 0] It is the wave form chart showing other examples of a driving signal. 

[Drawing 1 1 ] It is drawing showing other examples of an impedance modification means to constitute a driving 
means same as the above. 
[Description of Notations] 

1 Passage Unit 

2 Nozzle Orifice 

3 Nozzle Plate 

4 Pressure Generating Room 

5 Ink Feed Hopper 

6 Reservoir 

7 Way Formation Substrate 

10 Elastic Plate 

11 Flexible Cable . •, . v- -,„-, . ~ ;.. ..... 

12 Hold Room » < < 

13 Aperture 

14 Transfer Gate 



[Translation done.] 
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7 Mc*tLTl4, W'yt^V*»R¥a:2 3fcJ:!M 

yf-^v^^i#g2 2 ©it© y 777^7^, 
W * if y 7 7 7 y 7 n ^ ;i<l fcflNHfe»Bfcrt« $ * 

(416 (n) fc*b*v8J:5R:;j».ltt«<DolMI. fll 

4?>t>AHl, A H2fc*(7mtt^7<#^l {§.#©' . 



*P»J: 9 APBE^H-CSIS/ X/HBdH©* V7ilS 
©»*#±*tS. 

[00 13] 4Ji^#C<fy*«©jlWTa*#J5VVX 
P?iJ©J£liIiii^= y h 8 tc*t LT(4, y 

v^»R#a2-3tJ:?^ yf-S2tti / i tfflr* 
(KttRKifittR»^aE$*TCttft««:B8 (^) 

AnStiSrt:©, a»/X/uB!pJ!|©^y^Ji©SSflfWS 

Tta. 

[0014108 W) t (a) (4, %*.%MT9 9 

mmtom^s wmmtLxmRv&mh 

4ytMo>W@t\k^hoW&v>-W*7fi\slth<ox'h 

iV>5«MlfcfWlfcJ:!K ./X^MDJUM®^:/**© 
> # UTiKv^.&SCXW 
■fSrt*tf*5. ±Jt©Sat«K*^-Ctt, 
yyf-?y*&jL^mo\zx4y?AO*ftm$*±x 
©§imtir J: t) -f y.t'-y yx*W&t% 
J:5tLT^^5i5 > iSlgf©if(:^fcfttfi<c 
tt©-f y tf-*y***<HtB+5 J:-5 C LTtls)«© 

[0015] t r 5t?> in-© / x/uji p?ut js-tsk 

|R©/X/vMp|cfcoTt, l^-?iJT'IHB$lc:^y7!KSr 
etffl-t-5 / X/kM D *s^:tBJc^|j)1-.5 i , 7 i^^i/7*^ 

h l©fcb**fcJ:.9S»yX/i/HqH©/ 
■ X/uffl p d> h <o-i y 7 ^©ffllff 12 9 1^^ itc ± 

[ooi6] r©i5^#^(c(4 > H6K*tfcJ:5lc 

<ff-SrA7J^-fr, (±tbftijffil^a2 'Ofc 4 D#;X/Hp 

?!i©^#ftSr*ij^$*5i i fet, y v-?yzmsi 

¥82 3tJ:*»flr*ttj6K©-f ybr-^y.^SrWS-t-6 
[0 0 17] tfc, M^$-Wf:icLT7=¥7 Yt-9* 

y^*(4, T**W-9*mft%4ytm<r><<y>r 
fi±D V>ft^5 f a y 7 h*s*fc»*.-c» a^ii© 

1;^:?Xp 0 oK-CWJ$^5. ^©J:5*» ^>i©^y 
^ItrltW ***fcli. jH 9 Lfc 4 5 2 fg^- 
@. 9 *-A' K*M©«[i»^«Ht**E«fi»^ 9 

[oo i 8] : u>u r©fi#(i; *-/w.K*W#2'-m 
S tSv^fcfe. 7 u-^i/7*/W7--7';H-l (;S;(c^$ ; 
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t&&iti&®&^<<yti&&i!ttiiZi£zmm$% (06 
U) ) ^mmm^tm^y^-yy^m ■■ 

[ooi9] trns'J mommm^a^xiit, jy?® 

* FQi*fc ituts / */H» a oft t £ y 7 * * y * 
5fc**<&tttt**, £fctt&ft©y7**y*£*£ 

lc ± 9 ««ft Sr*Ht5 «t 5 fc LT t> W\m<om fcH-f 

[0 0 2 0] *fc.Ea©JHMlfc*ji,*Ttt, -Y^ai© 
?KfTS£g© tf tot £f£g LT-f y t°-yy* SrPS-f 
S J: 5 LT^5*s, A yttt#mj&&\c±*m 

9*$AZfrbs Jy9ffi<Dmmk£trttX'(yv-fr 
y* sr^s ix i> mwiom *m-tz> ztimb *»t * 

5.- 

[0 0 2 1] ±il©lliS0iJiC*5V>Tfi, -fy^Pt 
*v ^©JE^)-e^V^)(SSrntfcH$-a:5/<7Vwv ? 3 :y f. 

[0022] 

-T ^MfcBfctti-fcS / X/Hm PKJta..U ..* i r?r1' Sr 
JPJl^aic i 9 JBJEt5ffi*5l4^^?iJ*tt«ftEja $ 30 

«nff-f5^ft©ftIffi^|9:^t>*5JpjE^=s/ hbiffiz. 

fc^ S?x y hBftSWfcfc^T, #»ffa=y hfc 

u #?iJ©yx;wiD^p 5 ©'i , y^ii©ntffl#tt#-^ 

i 4 5 jfc 5 CWMI*«t#f! tapffias y + i ©IB® 
^yf-^y7,SrpSt5J;5lc:Lfe©T% Eft^y K 
g^©«l^SHi-?> ! &/X;vjijra©-i' y^M©?±til# 40 
tt©(it>o#Sr, £%&&%<D4y\?-fryx*m%-f 
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[01 ] *»WO|Bft^s' K©-JBfc«fcS+fca*WI 
0T-fc5„ 

[02] R±Eft*-? KOffSffififc, 1o©JESS»i 

y Mcov^T^t0T*fc5o 
[03] fi»^3.= jr h©-3m«*SiH-B|-e*>$. 
[04], mi+^-y V\C7V*v-7;\>>r—?ivikfflfc 

[05] n±M^y K^cntsntt^so-iittM 

[06] 0 (-f) 751 (^) , **i«UBIMHH8&# 

[07] BJbira##*:*/frr3>fytf-^v;*3ejE^ 

[08 ] 0 M) , (n) (4, *h*j-vfiiSfcftl&fc y 7 
* LT©§1, £tfffift£#ALfc}§£© 

4y*M<omftm&<6mk&%7F-rifcsx-ht>o 
[09] Ki^o^fcjta-ra-f^^jgoft 
t'C y*m ©S4i©ia#sr^-tii0-T?fe5„ 

[0io] MMt^ottolllkfltvttt^H-rfcS. 
[011] H±B»#asr*fiiE-f5'ryhr-^^aejE 

1 «K3.= y-K 

2 /X>Hffln 

3 yx/v/iz-i, 

5 jytma ' • 

6 !/•$*-/< 

7 ?S^^«« 

9 ttHtt?- 

10 5ltt® 

1 1. 7 y*>yf )\>>r~-f )\> 
1 2 Hx^g 

13 I 

14 h7^77y-h 
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